JUL 2 6 2001 



Applicant : 
Appl . No . ; 
Filed: 
For: 



DT07Rec'dPCT/PTO 2 6 



PATENT 
0230-0160P 



IN THE U.S. PATENT AND TRADEMARK OFFICE 



Kenji ASANO et al. 

09/856,716 

May 25, 2001 



Conf . : 

Group: Unassigned 
Examiner : Unassigned 



LAK ACTIVITY-SCREENING MATERIALS CONTAINING 
LENTINUS EXTRACT OF EDODES MYCELIUM AND LAK 
ACTIVITY-SCREENING METHODS USING THE EXTRACT 



RENEWED PETITION UNDER 37 C.F.R. § 1.47(a) 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 



July 26, 2004 
(Monday) 



Pursuant to the Decision on the Petition issued on May 25, 
2004, attached hereto is Petition Under 37 §1.47 (a), wherein 
acceptance of the Declaration and Power of Attorney without the 
signature of Inventor TAJIMA is requested. 

As detailed in the Petition and the evidence attached 
thereto, Mr. TAJIMA considers himself to be an inventor of the 
subject matter of the present application, but has refused to 
execute the Declaration and Power of Attorney. 

The Decision on Petition mailed on May 25, 2004 , /^itodi.cates 
that requirement (2) of the Petition, i.e. proof that the 
inventor refuses to sign had not been satisfied. The Decision 
stated that the Petition was inadequate because 'inveh,t^^T^^I^A 
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had not been sent the Declaration & Power of Attorney with the 
complete specification and there was no express statement that 
Mr. TAJIMA did not want to receive the application papers. 
These issues have been addressed in the attached Petition, 
wherein it is shown that Mr. TAJIMA has now been sent the 
Declaration & Power of Attorney with the complete application 
and that he expressly refused to execute the Declaration & Power 
of Attorney and returned the application papers to the Japanese 
counsel . 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



By -Vc\Cu^ — - 

Ger/ald M . Murphy, Jr 
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PETITION UNDER 37 C.F.R. § 1.47(a) 



Commissioner for Patents 
P.O. Box 1450 



July 26, 2004 
(Monday) 



Alexandria, VA 22313-1450 
Sir: 

1. This petition is to declare that the non-signing 
inventor refuses to sign the oath or declaration after having 
been presented with the same. 

Attached hereto is an affidavit of Dr. Hiroko EJIRI, of the 
Japanese law firm YUASA & HARA. Dr. EJIRI states that inventor 
Yutaka TAJIMA was sent the Declaration & Power of Attorney, and 
a copy of the complete specification, including the claims on 
July 9, 2004, which was delivered on July 12, 2004. In a 
telephone conversation that took place on July 12, 2004, Mr. 
TAJIMA informed Dr. Ejiri that he would not execute the 
Declaration & Power of Attorney and returned all of the 
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documents to the offices of YUASA & HARA. Thus, inventor TAJIMA 
has been presented with the Declaration & Power of Attorney with 
the complete specification and has explicitly refused to 
execution the Declaration & Power of Attorney. 

2. Attached hereto as an acceptable oath or declaration 
in compliance with 35 U.S.C. §§ 115 and 116. 

3. Fee Payment (37 C.F.R. § 1.17(i)) 

1^1 The surcharge fee in the amount of $130.00 was paid on 
May 25, 2001. As noted on the Decision mailed on May 25, 2004, 
no additional fee is needed. 

4. Statement of non-signing inventor's last known address: 

Yutaka TAJIMA 

10-511, Yaemizo 3-chome 

Saga-shi, Saga 84 9-0935 JAPAN 
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If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART , KOLASCH & BIRCH, LLP 



Gerald M. Murphy, Jr., #28,977 
MaryAnne Armstrong, PhD #40,069 
P.O. Box 747 

GMM/MAA/ Falls Church, VA 22040-0747 

0230-0160P (703) 205-8000 



Attachments: Declaration of Dr. Hiroko EJIRI 
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AFFIDAVIT 



I, Hiroko Ejiri, do so solemnly swear that a Declaration 
and Power of Attorney in connection with Application No. 
09/856,176, filed in the U.S. Patent and Trademark Office on 
May 25, 2001, a copy of the complete specification and claims 
and a copy of the corresponding WO 00/33069 were presented to 
Yutaka Tajima, one of the inventors of the above -identified 
application by mailing the documents to his last known 
address on July 9, 2004. A copy of the letter, which 
accompanied the documents, and the envelope attached hereto 
as Exhibit 1. An English translation of the letter is 
attached hereto as Exhibit 2 . A certificate of delivery of 
mail was issued on July 12, 2004 by Hongo Post Office of the 
Japanese Postal Service, confirming that Yutaka TAJIMA 
actually received the letter on July 12, 2004 (Exhibit 3). 
Yutaka TAJIMA gave me a phone call on July 12, 2004. In the 
phone call, he told me that he rejected my request to sign 
the document and, then, I requested Yutaka TAJIMA to return 
the whole letter including a Declaration and Power of 
Attorney, a copy of the complete specification and claims, 
and a copy of the corresponding WO 00/33069 using the 
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enclosed return-mail envelope. I received the letter sent by 
Yutaka TAJIMA on July 13, 2004 (Exhibit 4). 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
any patent issuing thereon. 

Dated this 15th day of July 2004 




Hiroko Ejiri 
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Exhibit 3 

( Translation ) 

To: YUASA AND HARA, 2-1 f Ohtemachi 2-chome 
From: 113-8799 Hongo Post Office 

Certificate of Delivery of Mail 
Addressee: Mr. Yutaka TAJIMA 

Mail Number: 101-31-03537-5 

This is to certify that the above- identified mail 
was duly delivered on July 12, 2004. 



113-8700 Hongo Post Office 

(seal with date, 
2004.7.12) 
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(Translation) 

Mr. Yutaka Tajima 

HirokoEjiri, Patent Attorney 

YUASA AND HARA 

New Ohtemachi Bldg. 206 

2-1, Ohtemachi 2-chome 

Chiyoda-ku, Tokyo 100-0004 

Tel: (03)3270-6641 

Fax: (03)3246-0233 

Re: U.S. Patent Appln. Ser. No. 09/856,716 

"LAK ACTIVITY-SCREENING MATERIALS CONTAINING 
LENTINUS EXTRACT OF EDODES MYCELIUM AND LAK 
ACTIVITY- SCREENING METHODS USING THE EXTRACT" 
Our File: PC/Kf X) -17-20US 

Dear Mr. Tajima: 

The above-identified U.S. patent application is still 
pending without completing your signature on the Declaration 
and Power of Attorney. We have just received an Office Action 
of May 25, 2004 refusing the documents already submitted to the 
U.S. PTO in this regard. 

The Examiner pointed out the incompleteness of formalities 
in this application because of absence of your signature on the 
Declaration and Power of Attorney. We, therefore, send to you 
a package including a Declaration and Power of Attorney, a 
complete copy of the specification and claims, and a copy of 
the corresponding PCT application. 

We would ask you to execute the enclosed Declaration and 
Power of Attorney and return the documents to Dr. H. Ejiri, YUASA 



& HARA, with the envelope also enclosed with her address 
stamped. 

The due date to respond to the outstanding Office Action 
expired on July 25, 2004. Please return the documents by July 
23, 2004 at the latest. 

If, however, you refuse to sign the Declaration, please 
let us know and return the documents as they are. 

Yours very truly. 



Documents Enclosed: Specification and Claims 

Declaration and Power of Attorney 
PCT Application Document 
Return -mail Envelope 
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LAK ACTIVITY -SCREENING MATERIALS 
CONTAINING LENTINUS EXTRACT OF EDODES MYCELIUM AND 
LAK ACTIVITY -SCREENING METHODS USING THE EXTRACT 

5 FTF.T.D OF THE INVENTION 

The present invention relates to the field of tumor 
immunology. Specifically, the present invention relates to 
materials and methods for screening immunotherapeutic 
agents having an antitumor and/or anticancer activity. 
10 More specifically, the present invention relates to 

screening materials and methods for determining in vitro 
whether or not an LAK (Lymphokine Activated Killer) cell 
activity-enhancing effeict can be obtained in vivo. 

15 PRIOR ART 

It is well known in the field of tumor immunology, 
that tumor cells contain tumor antigens. Tumor antigens 
expressed by tumor cells include tumor- specif ic antigens 
(TSA) which are expressed in tumor cells but not in normal 

20 cells, and tumor-associated antigens (TAA) which are 

expressed in normal cells as well as tumor cells, but at 
very low levels unless they are upregulated by malignant 
transformation. These tumor antigens are newly expressed 
when genetic alteration takes place as a result of 

25 malignant transformation of normal cells or as a result of 
variation in expression regulation resulting from such 
genetic alteration. The most commonly employed therapy for 
treating cancer in which tumor cells exist which have an 
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altered antigenic expression is immunotherapy. This kind 
of therapy may involve either the immunization of a patient 
with a tumor antigen or the use of a drug which enhances 
the patient's immune function. It is now accepted that 
among the various cells functional in the immune system, Nk 
(natural killer) cells exhibit a particularly potent anti 
tumor-cell effect. I tis also recognized that NK cell 
activity can be enhanced by employing immunotherapy. NK 
cells are non-T/non-B cytotoxic lymphocytes present in 
normal individuals, and they are known to have a MHC 
antigen-nonrestricted cytotoxicity effect against not only 
tumor cells, but also virus -infected cells and other cells 
which do not express or decrease expressing MHC class I 
molecules. However, there have now been identified tumor 
15 cells resistant to even NK cells. 

Dr. S. Rosenberg of the National Cancer Institute 
(NCI) in the US found that incubation of peripheral 
lymphocytes with interleukin 2 (IL-2) can induce the 
production of killer cells showing cytotoxicity against a 
20 wide range of target cancer cells including autologous 

cancer cells and that these killer cells can kill even NK 
cell-resistant cancer cells, (see Japanese Patent Public 
Disclosure No. 116518/87). These killer cells were named 
lymphokine activated killer (LAK) cells. LAK cells do not 
2 5 consist of a cytologically homogeneous population and are 
known to include NK cells and killer T-cells. Recently, 
adoptive immunotherapy has been attempted wherein 
peripheral lymphocytes from a subject are activated with 
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IL-2 in a cell culture system and then LAK cells showing 
antitumor activity are reinfused into the subject (LAK 
therapy) . It has been reported that remission from 
terminal cancer has been achieved or tumor growth- inhibited 
5 by the use of adoptive immunotherapy involving repeated 
administration of such LAK cells. However, LAK therapy 
exerts different effects in different individuals and 
sometimes has almost no effect. It also involves a number 
of problems such as the physical stress imposed on the 

10 subject associated with the isolation of a great number of 
leukocytes from the patient, the high cost of performing 
mass culture of isolated leukocytes, etc, and moreover, LAK 
therapy involving direct administration of IL-2 causes 
serious side effects due to the administration of IL-2 at a 

15 high concentration. 

Specifically, it is known that LAK adoptive 
immunotherapy using IL-2 causes side effects such as 
general prostration, chills, fever, hypoalbuminemia, 
anemia, eosinophilia and that these side effects are more 

20 serious than those caused by administration of IL-2 alone. 
More notably, some important side effects are associated 
with the cytotoxicity of LAK cells against normal cells. 
It is also reported that such cytotoxicity of LAK cells 
against hematopoietic stem cells induces anemia and 

25 thrombocytopenia, as well as causing in vitro damage to 
lymphocytes, macrophages and vascular endothelial cells. 
Moreover, IL-2 administered via the oral route is poorly 
absorbed and must therefore mainly be administered via 




injection for direct administration at the present time. 

Thus, it would be desirable to determine in vitro 
whether or not LAK activity can be enhanced by direct 
administration and to avoid the application of LAK therapy 
5 which is liable to cause side effects because of the 

uncertainty of the effects. However, screening in vitro 
using IL-2 has the disadvantage of being too expensive. 

Some bacteria, foods and other naturally occurring 
substances are known to have anticancer properties. 
10 Bacteria and food-type substance are preferential for use 
as anti-cancer agents due to their generally benign nature 
and low sideeffect profile. Many attempts have been made 
to cure cancer by using bacteria, as shown in reports 
relating to Coley's toxin consisting of a culture filtrate 
15 of Serratia marcesens and Streptococcus pyogenes (1964); 

treatment of leukemia with BCG (Mathe, G. , Adv. Cancer Res., 
14, 1, 1971); tumor regression in guinea pigs (Zbar, B. , et 
al., J. Natl. Cancer Inst., 48, 831, 1971); and 
effectiveness of administration of yeast cell wall 
20 polysaccharide against transplanted tumor cells such as 
sarcoma 180, for example. 

Especially, a great amount of research has been 
conducted into the anticancer effect of polysaccharides 
derived from yeast such as yeast glucan and yeast mannan, 
25 from other bacteria, from lichens and from basidiomycetes . 
Among them, commercial products currently available on the 
market as anticancer immunopotentiators include Krestin 
derived from the cultured mycelia of kawaratake (Coriolus 
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versicolor, Basidiomycetes : Polyporaceae) (booster of 
immune function of hosts. Kureha Chemical Industry and 
Sankyo Co.Ltd.). a polysaccharide derived from shiitake 
(Lentinus edodes) called lentinan and a polysaccharide 
5 derived from suehirotake ( Schizophyllum Commune). 

Lentinus edodes (Shiitake) is a common edible 
mushroom found in Japan and China, and has been cultivated 
in Japan for about 300 years. It has been recently 
elucidated for its pharmacological effects and effective 
10 ingredients and reported to have various effects, such as 
the growth inhibition effects on transplanted tumor cells 
in the large bowel and liver in rats and mice (Sugano N. et 
al.. Cancer Letter, 27:1, 1985; Suzuki Y. et al.. Journal 
of the Japan Society of Coloproctology , 43:178. 1990); 
15 mitogenic effect (Tabata T. et al.. Immunopharmacology , 
24:57. 1992; Hibino et al., Immunopharmacology, 28:77, 
1994). etc. 

The present inventors researched the LAK activity- 
enhancing effect (antitumor and/or anticancer activity) of 
20 Lentinus edodes with a view to providing materials and 

methods for screening the LAK activity- enhancing effect in 
vivo demonstrated by direct administration of an extract of 
Lentinus edodes mycelium. 

In a conventional method, the LAK activity -enhancing 
25 effect was tested by actually administering an LAK activity 
enhancer to the host or reinfusing into the host the 
activated lymphocytes which are prepared by isolating a 
large amount of autologous lymphocytes followed by 
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activating them in vitro with an LAK activity enhancer . 
This method involves a number of problems such as the 
physical stress imposed on the subject, the high cost of 
the therapy. Therefore, the establishment of an in vitro 
5 screening method to confirm whether or not an LAK activity 
enhancer actually has an effect in vivo may make it 
possible to reduce physical stress and the high cost. 

nTSCT.OSURK OF THE INV ENTION 

10 The inventors of the present invention found that 

an extract of the mycelium, which is a precursor to the 
edible fruiting body of Lentinus edodes , has a far higher 
immunopotentiating activity, antitumor activity and/or 
anticancer activity than the fruiting body. We also found 

15 that said extract can be used as an alternative to IL-2 to 
induce a LAK activity in vitro. We accomplished the 
present invention on the basis of the finding that the 
antitumor effect in vivo and/or anticancer effect, 
especially LAK activity- enhancing effect shown by direct in 

20 vivo administration of said extract can be screened in 
vitro. 

More specifically, the present inventors found that 
the in vivo cytotoxicity, which is exerted by the direct 
administration of an antitumor or anticancer agent, 
25 especially an LAK activity enhancer containing Lentinuis 
edodes mycelium extract, has a positive correlation with 
the cytotoxicity which is exerted when lymphocytes prepared 
from a subject are activated with said LAK activity 
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enhancer. The present invention provides a method for 
determining in vitro a material having an LAK activity- 
enhancing effect suitable for a subject, comprising the 
steps of: 

5 (a) isolating peripheral blood from the subject to 

prepare lymphocyte fractions, 

(b) preparing an LAK-induced sample, which is 
produced by treating said lymphocyte fractions with a 
screening material of the present invention, and a control 

10 sample, which is produced in the absence of the screening 
material , and 

(c) measuring and comparing the LAK activities of 
said induced sample and said control sample to determine 
the in vitro LAK activity-enhancing effect of the screening 

15 material for said subject. The present invention also 
provides a screening material containing the extract of 
Lentinus edodes mycelium which can be used in said in vitro 
screening method to screen whether or not the in vivo LAK 
activity can be enhanced. Therefore, the present invention 

20 relates to screening materials containing the extract of 
Lentinus edodes mycelium and screening methods using said 
materials capable of determining in vitro before 
administration of the LAK activity enhancer whether or not 
the in vivo LAK activity-enhancing effect can be expected 

2 5 from an LAK activity enhancer. Screening materials and 

screening methods of the present invention can be applied 
to humans as well as to domestic animals. 

As used herein, "LAK activity" means the anti- tumor 
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cytotoxic activity of cytotoxic T - lymphocytes , which attack 
tumors unrecognizable by lymphocytes having NK activity, 
but which have little influence on autologous normal cells. 
n LAK activity-enhancing" refers to the effect of enhancing 
5 this LAK activity, that is inducing the production of LAK 
cells from lymphocytes or further enhancing the antitumor 
activity of existing LAK cells . 

Enhancement of LAK activity increases antitumor 
activity of LAK cells, which leads to an improvement in the 
10 function of the cell-mediated immune system. Thus, the 

present invention can be applied not only to treatments for 
improving antitumor activity but also to treatments for 
improving the immune function. 

15 FMRTEF DES CRIPTION OF THE DRAWING 

FIG. 1 is a bar graph corresponding to the data of 
Table 1 showing the results of screening for LAK Activity 
enhancement with the extract of Lentinus edodes mycelium 
of the present invention. 

20 

T fJE MOST PREFERRED EM BODIMENTS OF THE INVENTION 

The present invention provides screening materials 
containing an extract of Lentinus edodes mycelium and 
screening methods using said materials capable of in vitro 
25 determining before administration of said extract whether 
or not an LAK activity-enhancing effect can be expected by 
direct in vivo administration of an antitumor agent or an 
anticancer agent, especially an LAK activity-enhancing 
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formulation containing the extract of Lentinus edodes 
mycelium. As used herein, "screening materials" refers to 
materials used for testing in vitro the LAC activity- 
enhancing effect obtained by in vivo administration. "An 
5 extract of Lentinus edodes mycelium" used as a screening 
material in the present invention refers to an extract 
prepared by crushing and decomposing mycelia grown from 
Lentinus edodes cultured on a solid medium or a solid 
medium itself containing said mycelia in the presence of 
10 water and an enzyme. 

The extract of Lentinus edodes mycelium as used 
herein is preferably obtained by, but not limited to, the 
following process. Lentinus edodes spawn is inoculated on 
a solid medium based on bagasse (sugar cane residue) and 
15 defatted rice bran to grow mycelia, and then the solid 
medium containing the grown mycelia is delignif ied to 
enable about 30% by weight or less to" pass through a 12- 
mesh sieve. To this delignif ied solid medium are added 
water and one or more enzymes consisting of a carbohydrase . 
20 protease or combination thereof, and said solid medium is 
maintained at a temperature of around 30-55°C to crush and 
grind. The enzymes used in this step include, but not 
limited to, cellulase, protease or glucosidase. The solid 
medium crushed and ground in said step is adapted so that 
25 at least 70% by weight of bagasse fiber is able to pass 
through a 12-mesh sieve, and then the solid medium is 
heated to a temperature of 95°C to ensure inactivation of 
the enzyme and sterilization. Finally, the resulting 
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suspension is filtered to give an extract of Lentinus 
edodes mycelium. 

The extract of Lentinus edodes mycelium may be 
directly used in screening materials or immunotherapeutic 
5 agents of the present invention, but conveniently can be 
concentrated and freeze- dried into a powder to be stored 
and used in various forms. The freeze-dried product is a 
brown powder with hygroscopic characteristics and has a 
peculiar taste and odor. 
10 The extract of Lentinus edodes mycelium of the 

present invention can be directly added to lymphocyte 
fractions prepared from peripheral blood. When the extract 
of Lentinus edodes mycelium is directly added to lymphocyte 
fractions, they are contained in screening materials of the 
15 present invention preferably at a concentration of 1 ng/ml 
- 100 mg/ml, more preferably 1 |xg/ml - 100 ixg/ml, most 
preferably 10 fig/ml - 50 fxg/ml. The extract of Lentinus 
edodes mycelium of the present invention is preferably 
sterilized with acetone before it is added to cultured 
20 cells or directly added to peripheral blood. 

Screening methods using screening materials of the 
present invention can be performed according to the method 
of Takagi et al. (Clinical Immunology, 19:245-249. 1987) 
with exception that a screening material such as the 
25 extract of Lentinus edodes mycelium of the present 
invention is used in place of IL-2. 

Accordingly. LAK activity enhancement -screening 
methods of the present invention are methods for 
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determining in vitro a material having an LAK activity- 
enhancing effect suitable for a subject, comprising the 
steps of: 

(a) isolating peripheral blood from the subject to 
5 prepare lymphocyte fractions, 

(b) preparing an LAK-induced sample, which is 
produced by treating said lymphocyte fractions with a 
screening material of the present invention, and a control 
sample, which is produced in the absence of the screening 

10 material, and 

(c) measuring and comparing the LAK activities of 
said induced sample and said control sample to determine 
the in vitro LAK activity- enhancing effect of the screening 
material for said subject . 

15 to induce LAK cells, lymphocytes are isolated from 

peripheral blood of the subject. Heparin is added to 
peripheral blood from the subject, and monocytes at the 
interface are separated by density gradient centrif ugation 
on Ficoll-Conray solution ( s . g . = 1 . 077 ) . The separated 
20 monocytes are washed with PBS (pH 7.4. without Ca and Mg) 
2-3 times and then suspended in a culture medium 
(preferably. RPMI 1640 medium (Gibco) containing FBS 
(inactivated fetal bovine serum) and/ or antibiotics, if 
desired) at a density of 1 x 10 6 cells /ml. This 
25 suspension is transferred to a Petri dish which has been 
precoated with autoserum (plasma) at 37°C for 15 minutes, 
and incubated at 37°C for 1 hour. Unattached cells are 
recovered as lymphocyte fractions. 
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LAK- induced samples are, for example, prepared by the 
following procedure. Lymphocyte fractions prepared by the 
procedure above are suspended in a culture medium at a 
final concentration of 1 x 10 5 - 1 x 10 6 cells/ml and 100 
IliI of the medium containing suspended cells is added to 
each well at a density of 1 x 10 4 to 1 x 10 5 cells /well. 
The number of cells per well can be appropriately 
determined by those skilled in the art on the basis of the 
activity of effector cells used, and the sensitivity of 
target cells to effector cells, etc. Said suspending 
solution contains the extract of Lentinus edodes mycelium 
as a screening material at a final concentration in a range 
of 1 ng/ml - 100 mg/ml in accordance with the experimental 
design. 

Thus, lymphocytes of the subject are cultured in the 
presence of the extract of Lentinus edodes mycelium of the 
present invention at various concentrations (including 
zero) to prepare effector cells. As used herein, the term 
effector cells refer to cells treated under the culture 
condition for 3 days and include both lymphocytes 
cocultured with an LAK activity enhancer ( lymphocytes 
treated with an LAK activity enhancer) and lymphocytes 
cultured in the medium alone without LAK activity enhancer 
(lymphocytes treated under the extract-free condition). 

Control samples are prepared by the same procedure as 
for LAK- induced samples with exception that sterilized 
recombinant IL-2 (rIL-2; 2000 U/ml) is added in place of 
the screening material. 



LAK activity can be determined by Cr release assay, 
t 3 H] uridine assay or the like. In terms of convenience 
and objectivity, the 51 Cr release assay is preferably used 
in the present invention. The 51 Cr release assay is one of 
methods for determining in vitro the cytotoxicity against 
target cells of LAK cells induced from lymphocytes treated 
with an LAK activity enhancer. The 51 Cr release assay is a 
method for determining the cytotoxicity of effector cells 
against target cells, which comprises the steps of: 

(i) adding 51 Cr- labeled sodium chromate to the target 
cells to label the target cells, 

(ii) reacting the target cells with effector cells 
(such as killer T cells or LAK cells) stimulated with a 
screening material or rIL-2 as a control, and 

(iii) measuring the amount of 51 Cr released into the 
cell culture supernatant from the target cells bursted by 
the effector cells. 

Subcultured cells used as target cells in the 51 Cr 
release assay are preferably Daudi cells or Raji cells. 
Target cells cultured in a culture flask are recovered, 
labeled with 51 Cr and then divided into each well of a 
microtiter plate after labeling. It is preferable to use a 
culture media suitable for the growth of the cells as a 
culture media for the target cells. The liquid media 
include, for example, RPMI 1640 appropriately supplemented 
•with serum, antibiotics, etc. 

Target cells are labeled by adding 100-150 \xC± 51 Cr- 
sodium chromate per 10 6 cultured target cells followed by 



stirring thoroughly and incubating at 37°C for 1-2 hours. 
Cultured cells are washed with PBS three times, and then 
suspended in RPMI 1640 medium containing 10% FBS at 1 x 10 6 
cells /ml. The labeled cells are washed with the medium 
5 which is used for culture or phosphate buffer (PBS), and 
adjusted to a final concentration of 1 x 10 6 cells/ml in 
the medium containing 10% fetal bovine serum (FBS) or fetal 
calf serum (FCS) for assay. Target cells at a density of 5 
x 10 4 cells /well are added to each well of a microtiter 

10 plate in an amount of 50 

In the assay for determining cytotoxicity, each well 
containing said target cells is further supplied with 100 
\xl of IN HC1 for maximum dissociation, 100 \il of the medium 
alone for natural dissociation, or effector cells in 100 \il 

15 of the medium at a density of 1 x 10 5 - 1 x 10 6 cells /ml 

stimulated with the extract of Lentinus edodes mycelium of 
the present invention at various concentrations or 2000 
U/ml rIL-2 as a control for experimental dissociation. 
Then, the microtiter plate is centrifuged at 800 rpm for 5 

20 minutes on a plate centrifuge to collect cells at the 
bottom of the well, and then incubated in a 5% C0 2 
incubator at 37°C for 3.5 hours. 

Cytotoxicity to target cells in the 51 Cr release assay 
is calculated by the equation below. 

25 Experimental dissociation (cpm) -Natural dissociation ( cpm) 

LAK activity% - — ■ T~~ " ; X 100 

Maximum dissociation ( cpm) -Natural dissociation ( cpm) 



In vitro LAK activity- inducing ability of the 
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screening material can be determined by comparing the LAK 
activities of the induced sample and control sample 
calculated by the equation above - 

At the step of determining maximum dissociation, 
natural dissociation and experimental dissociation, target 
cells are incubated under 5% C0 2 at 37°C. Those skilled in 
the art may appropriately determine a culture period in 
accordance with the purpose of the experiment, the number 
of cells used or other conditions; for example, 3.5 hours 
in the present invention. 

The radioactivity of 51 Cr released in the culture 
supernatant can be measured using a scintillation counter 
or the like . 

In a preferred embodiment of the present invention, 
various steps are performed as follows , though it will be 
appreciated by those skilled in the art that suitable 
changes and modifications can be made. 

The culture supernatant in each well is collected 
from the incubated plate to measure radioactivity in a 
scintillation counter. 

The extract of Lentinus edodes mycelium which 
exhibited an in vitro LAK- inducing activity in the above 
screening method was administered at 3600 mg/day for 7 days 
to induce LAK activity in vivo. Lymphocyte fractions 
collected by the above lymphocyte recovery method were used 
to determine LAK activity % under the same conditions as 
for said LAK- induced samples, showing that the in vivo LAK 
activity-enhancing effect has a positive correlation with 



the in vitro result. 

The following examples further illustrate the present 
invention but should not be taken as limiting the scope of 
the invention thereto. It will be appreciated by those 
skilled in the art that various changes and modifications 
can be made without departing from the spirit of the 
present invention. 

RY AMPLE S 

Tem ple 1- Pr P . ra r a tinn of an extract nf T.ent l nUff Cdodes 
mycelium 

A solid medium consisting of 90 parts by weight of 
bagasse and 10 parts by weight of rice bran was soaked with 
an appropriate amount of pure water, and then inoculated 
with Lentinus edodes spawn and allowed to stand in an 
incubator at controlled temperature and humidity to grow 
mycelia. After mycelia spread over the solid medium, the 
bagasse base was delignified to enable 24% by weight or 
less to pass through a 12 -mesh sieve. To 1.0 kg of this 
delignified medium were added 3.5 L of pure water and 2.0 g 
of purified cellulase while maintaining the solid medium at 
40°C to prepare a medium- containing mixture. 

Then, the medium-containing mixture was circulated by 
a variable speed gear pump, during which the solid medium 
was crushed and ground at the gears for about 200 minutes 
so that about 80% by weight of bagasse fiber is able to 
pass through a 12-mesh sieve. The medium- containing 
mixture was crushed and ground while the temperature of 



said mixture was gradually increased. Then, the medium- 
containing mixture was further heated to 90°C to ensure 
deactivation of the enzyme and sterilization and allowed to 
stand at 90°C for 30 minutes. The resulting medium- 
5 containing mixture was filtered through a 60-mesh filter 
cloth to give an extract solution of Lentinus edodes 
mycelium, which was concentrated and then converted into a 
freeze-dried powder. 

The extract of Lentinus edodes mycelium as prepared 

10 above contained 25.3% (w/w) carbohydrates determined by the 
phenol -sulfuric acid method, 19.7% (w/w) proteins 
determined by the Lowry method and 2.6% (w/w) polyphenols 
determined by the Folin-Denis method using gallic acid as 
standard. The extract of Lentinus edodes mycelium further 

15 contains 8% crude fat, 22% crude ash and about 20% soluble 
nitrogen-free materials other than carbohydrates. 

The extract of Lentinus edodes mycelium had' a sugar 
composition (%) as follows: Xyl 15.2, Ara 8.2, Man 8.4, Gul 
39.4, Gal 5.4, GlcN 12.0, GluUA 11.3. 

20 

Ryam pift 2: Deter min ation of lak; activity 

Initially, peripheral blood was collected from 
subjects A, B and C before administration of the extract of 
Lentinus edodes mycelium and after oral administration of 
25 1200 mg the extract of Lentinus edodes mycelium three times 
daily for one week to each subject. Lymphocyte fractions 
isolated from these peripheral bloods by the method below 
can be screened for the correlation between the in vivo 
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lymphocyte-activating ability of the extract of the present 
invention and the in vitro lymphocyte- activating ability of 
the extract . 

Heparin was first added to the peripheral bloods, and 
monocytes at the interface were separated by density 
gradient centrif ugation on Ficoll-Conray solution (s.g. = 
1.077), then the separated monocytes were washed with PBS 
(pH 7.4, without Ca and Mg) twice and then suspended in 
RPMI 1640 medium (Gibco) containing 10% FBS (inactivated 
fetal bovine serum) at a density of 1 x 10 6 cells /ml. The 
cells isolated by the method above were transferred to a 
culture dish which had been precoated with autoserum 
(plasma) at 37°C for 15 minutes followed by incubation at 
37°C for 1 hour, and then unattached cells were recovered 
as lymphocyte fractions. 

Target cells (Daudi cells) subcultured in RPMI 1640 
medium containing 10% FBS were recovered by centrif ugation , 
and incubated with 100-150 M,Ci/10 6 cells of 51 Cr-sodium 
chromate (New England Nuclear) in a 5% CO z incubator at 
37°C for 1 hour. Cultured cells labeled with sl Cr were 
washed with PBS three times, and then suspended in RPMI 
1640 medium containing 10% FBS at 1 x 10 6 cells/ml. 

A 50 nl aliquot (5 x 10 4 cells/well) of target cells 
labeled as above was added to each well of a microtiter 
plate, and 100 \il of IN HC1 was further added to each well 
of the maximum dissociation group (positive control), 100 
H.1 of RPMI 1640 medium containing 10% FBS was further added 
to each well of the natural dissociation group (negative 
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control), and effector cells stimulated with 10 \xg/ml of 
the extract of Lentinus edodes mycelium of the present 
invention or 2000 U/ml of rIL-2 as a control were further 
added to each weli of the experimental dissociation group 
5 (each 100 |ll1 (1 x 10 4 cells/well)). The plate was 

centrifuged at 800 rpm for 5 minutes on a plate centrifuge 
to collect cells at the bottom of the well, and then 
incubated in a 5% C0 2 incubator at 37°C for 3.5 hours. 

The culture supernatant in each well was collected by 
10 SOKEN-PET 2-96 from the incubated plate, and the 

radioactivity was measured in a y- scintillation counter. 

LAK activity was calculated by the equation below. 

Experimental dissociation (cpm) -Natural dissociation ( cpm) 

LAK activity% = " " x 100 

15 Maximum dis sociat ion ( cpm) -Natural dissociation ( cpm) 

The results are shown in Table 1 and Fig. 1- 
Table 1 : 

LAK activity 



25 



20 Subject 



Test 


No. 


A 


B 


C 


1 


Before administration 


13% 


27% 


14% 


2 


Screening using extract 


21% 


34% 


15% 




(final concentration: 10 ^ig/ml) 








3 


After administration of extract 


40% 


43% 


15% 



TNDITSTRIA T. APPLICABILITY 

The extract of Lentinus edodes mycelium was orally 
administered to subjects A and B to exhibit an enhancement 
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of LAK activity in vivo (see Table 1, Test No. 3). The in 
vitro screening with the extract of the present invention 
exhibited an LAK activity-enhancing effect when lymphocytes 
isolated from peripheral blood of subjects A and B were 
5 stimulated with the extract of the present invention and 
said effect had a positive correlation with the LAK 
activity-enhancing effect obtained by directly orally 
administering the extract of the present invention to 
subjects A and B (see Table 1. Test No. 2). Thus, it was 
10 found that the LAK activity- enhancing effect of the extract 
of Lentinus edodes mycelium of the present invention 
obtained by oral administration can be predicted by in 
vitro screening. 

The extract of Lentinus edodes mycelium was actually 
15 orally administered to subject C to exhibit unenhancement 
of LAK activity even in vivo (see Table 1, Test No. 3). 
The in vitro screening with the extract of the present 
invention showed no LAK activity- enhancing effect even when 
lymphocytes collected from peripheral blood of subject C 
20 were stimulated with the extract of the present invention 
(see Table 1, Test No. 2). This example also demonstrated 
that the LAK activity- enhancing effect of the extract of 
Lentinus edodes mycelium of the present invention obtained 
by oral administration can be predicted by in vitro 
25 screening. 

Therefore, it was found that the LAK activity- 
enhancing effect of LAK activity enhancers of the present 
invention obtained by oral administration can be exactly 





predicted from in vitro screening results. Thus, the in 
vivo LAK activity- enhancing effect of the direct 
administration of LAK activity enhancers containing the 
extract of Lentinus edodes mycelium of the present 
5 invention can be conveniently determined in vitro before 
said LAK activity enhancers are actually directly 
administered. As a result, LAK activity enhancers can be 
effectively and rapidly administered to subjects promising 
for LAK activity- enhancing effect and, moreover, useless 
10 administration of said LAK activity enhancers to subjects 
unpromising for LAK activity -enhancing effect can be 
prevented. 

Moreover, physical stress on the subject is greatly 
lessened in methods of the present invention because the in 
15 vivo therapeutic effect of LAK activity enhancers can be 
screened in vitro without the need to collecting a large 
number of lymphocytes from the blood of the subject. 
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CLAIMS 

1 . A method for determining a material in vitro 
having an LAK activity- enhancing effect suitable for a 
subject, comprising the steps of: 

(a) isolating peripheral blood from the subject to 
prepare lymphocyte fractions, 

(b) preparing an LAK- induced sample, which is 
produced by treating said lymphocyte fractions with a 
screening material of the present invention, and a control 
sample, which is produced in the absence of the screening 
material , and 

(c) measuring and comparing the LAK activity of said 
induced sample and said control sample to determine the in 
vitro LAK activity- enhancing effect of the screening 
material for said subject. 

2. The method of claim 1 wherein the screening 
material is an extract of Lentinus edodes mycelium. 

3. A screening material containing an extract of 
Lentinus edodes mycelium capable of being used in the in 
vitro screening method of claim 1 to screen if the LAK 
activity can be enhanced in vivo. 

4. A method for treating a tumor of a subject by in 
vivo administering the screening material of claim 2 . 
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ABSTRACT 

It is an object of the present invention to provide 
inexpensive materials and methods for screening 
immuno therapeutic agents exhibiting antitumor and/ or 
5 anticancer activity. 

The present invention provides a method for 
determining in vitro a material having an LAK activity- 
enhancing effect suitable for a subject, comprising the 
steps of: 

10 (a) collecting peripheral blood from the subject to 

prepare lymphocyte fractions, 

(b) preparing an LAK-induced sample and a control 

sample by adding or not a screening material of the present 

invention to said lymphocyte fractions, and 
15 ( C ) measuring the LAK activities of said induced 

sample and said control sample and comparing the results to 

determine the in vitro LAK activity- enhancing effect of the 

screening material for said subject. 
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%mm±Lfi >ffi9iPfi (NCI : National Cancer Institute) <D S. Rosenberg*^ 

*$fu >nn^ >&-u4 2 (il-2) tmz%mtz>t> &%x>z$ts 

5 Z\t*%fLLtz OfoBflBS 62-1 16518 *M£HB). ^O + ^-fflflStt'J >**-f 

flS*7— WHS (LAK 3HBJ^ : Lymphokine Activated Killer Cell) t$j£Zftfzc 

IL-2 SffllriTnStt<bLfc«,ft«*«ttS^1-LAKlBHlfiS;S^atfefr#rt 
10 l:»Xt5, *TfcSE<&#£a*t**6ttWS (LAKSBO. J: 5 fc LAK ttlfi 

^nTVi^o L^LfctfS, LAK &ffi©8l&«ffl#gj&«* 0, at/^®*** 

ft^TS^iKJ^T LAK SfcJfc&fr-S *£,«»£© IL-2&4fcJ;5aj|*fc»Jfl5 
JMfcWfc«» IL-2 SfflUfc LAK «TftSi?fe£rT5«&, £#fl£&, IS 

20 aif^ffltt il-2 &*aiTffiir>fc«£<kg fegft^dt^^nTv^.s e>nagr 

S*fcVKoa*©fflflUli©f8iHK:otriT, LAK M^IEMISKltt LT 
«*jStt*WLTU5^Jlii4^Hi: LT#^etlT^5. CI CO J; o £a LAK iffllS 

D7 7-y^JilfrtSilfil:»t5 invitroMfc^DSCltfclgfcSnw*. 
25 I L-2ttilPia:4lC«k*!RiRA<S<, §[£©£;: 3, fiM4MLT 

LfctfoT, a^^BJb^T^V^«JTSiJ^ffl^^L;§pJ^14©S^ LAKSg£ 
fcfT"3©Tttfc<. Bg5S#II<koT LAK 3 >&>K:c>tr*T 

in vitro »l:*5UT7^ U ~->^T5 i t*«aStlT^fc. L^L 
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MZ&±.7^7ffi tm&M<D%mmWt%m^tc Co\ey' s h + v> (1964), KG\Z 
•fcSSJlaJPSi&Sf (Mathe, G., Adv. Cancer Res., 14, 1. 1971) fcitf^HEy 
MC#tt5a$JM©iif6<Zbar, B. , et al. , J. Natl. Cancerlnst. , 48, 831, 1971), 
10 &&zmmm&mft<D&$\z&zi)r)),n-'? 1 80 m<D®mmzttt%^%} l &Mtfi 

*&, -X^y (Lentinus edodes) &B«tf K*S£ftST3&ffl*y 

OTK^WttMMJ&©M#PMII (Sugano, N, et al. , Cancer Letter, 27: 
1, 1985 ; B*^»EnjPl#K, 43: 178, 1990) fei^hyi 

>$J:1 (Tabata, T. et al. . Immunopharmacology, 24: 57, 1992 ; Hibino. et al. . 
Immune-pharmacology, 28: 77, 1994) at^SeStlTUS. 

iStt) Cfil, is^9*W&Wtem®&l8.&!ktoto\Z&$\siZte<D in vivoT 
0LAKJ£ftJ*3a3Ji££. in vi tro ij -->^-T*fc«>©, 7.9 
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SUWfc. Lft^oT, LAK ^WmW%mz^\*fo^&ttt £ 
Dfr\Z~D^T in vitro TfSMK:^ U -->^*1~5 - £#T#nte\ $c&ft£>£*l 



io *^sj#e>«> isi**(D£mm\z&^T&mBm?&%?mw(Dii!\<Drmr 

IL-2 OfMtlT in vitro fcfctt* LAK fiH4Ri*i»*£ bT^fflTS Z. t \Z 
«kt), in vivo lCfctt*ffiH*tfsffifc J: 

15 tf/£fcttffiJIfeffl, ftfcLAKSSttJf&ftUflfc, in vitro K£V>T7.£zl-U > 

<li»S, ^HLAKSttif5ll«ljR*a»4#l*HC«:4'r*«^© in vivo (I 
*5tf5«BM£?Sttj&<, tttfcft^SIBISUifc'J >/1J»£ in vitro CS^TffilBO 
20 LAK Stt«!tlttKfc«J;0«1tftrs«^©ilfflBa»$«tttEOffiM*Wrs^i 

(a) LT> nn*>6 U >/1#ffl#£W»f S E £ ; 

( b) fflffi U > A°M # m <D 7. £ U - ~ > ^ « % £ mu L & LAK i^SH" > 

25 (c) mummvy-Jivtmmmvy y° >«^t, LAKSttsasuT-en 

in vitro T*<D LAK iSttJtSfifftBfcftjrr* £ £ ; 

££tf, S«{*HjiL,^LAK^ttti?^ffl^WT^^K^ invilroTfcjrf 
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Rt5Z.t\Z£.Q. in vivo Cfc^T LAK ? U - 

bftifi-DT. *»^ttLAKfi§ttltgil4felHt«kO in vi vo T<7> LAK SH4if&3!i££ 
aBftTtS^Sfrfc^T. LAKSfttiMKO&^-sufc in vitro tcfcHTftSr 

10 U>/^©^1-fiiJl*»ttO^<i:&«i*-rS. HARfSftifSli £«Jl"5LfcLAK 

ft&ttmz^txh*), u >/w^ LAKM^i^Ts&s^teisK^qrr 

BUeofflmftKipl 

® 1 tt, *58WOW * *-M*#«btfJto«:ffl nfc LAK fiH£J*3a** U -->^ 

20 

££$t#T£5^3frk:o^T, filJWft-^WH in vitro K^T^Wf* £ 

in vivo T© LAK ?Stt©Jf in vitro CTW^ 
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unKisjesnfcu. bps, a#x (-tt-h^+ti^L^D^-r ) t« 

#*«J«5iLfcHfcJ8H!i£ 12 * y 30 M%J^T £fc5«k o fc#5|£T 

/^S^D¥B*. fcU< ttilftSCiia^-e-^&fcSBisii (II) &iJDlT, 30- 

<te 1 ng/ml~100mg/ml T&D, L< tt 1 //g/ml-lOO^g/ml T&fl, 

®f;:£f£L< « 10Mg/ml~50ug/ml T&3o#fPJcD W * $"ii*#ttffl«!tt, 

25 SfcMSSrff 3 £ 

*£<D#&K:fi£5^ (EKJ^^^, 1 9: 245-249, 1987), 1L-2 KlttfcT. X?U~ 
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(a) «!tt#0*«iiS:S«LT, :n*^ U >MJ*i!#£fflfir* £ «h ; 

( b) ffliS U > A°M# C *32E © X 7 U - - > ^ ft S £ i^JP b fc LAK > 

5 (c) tufElfS-9->7°;U<!:BUfB^^1t>^t^^T > LAK *&&S:SJj£ LT^n 
in vitroTOLAKStt*l!fif^ffl*i*?&"rSit ; 

*£tf, ttttflstai/fcLAKfilttl«!S^ffl*^r'r*'»»* in vitro TftSf** 

10 LAK MMZmm'?Z>tztb\Z. »f»*iM^'J>A^^Mt5„ 
^e^ifilLfc^ffilfil^^AU >£Jn*., Ficoll-ConaryS? (s. g. =1.077) 

fcitaa^»ittfet«j;o^iso#s«=£»i«ii-«). pbs 

(PH7.4, Ca£«ktf Mg £££1") ££0 2~3 [slife&LfcOS, lxlOVmlC 
^-5«k"5C««ffli ($?£L<tes RPM1 1 640 i^ttli (Gibco) (3> FBS (Mttfif) 

15 *ffi£&Rfc££fiHiraA&t>®) tsars. -n£. gejfiim (M) & 37<c 

ffit«kO»e>n/t'J>/^ia»&. «©*miJ£#Mxio 5 /ml~lxio 6 /ml £ 

ioo Aii £»-f s^tc^o, *Hna»** lxio 4 /7x;i/~ixio 5 /^xjutfc* 

25 Si ng/ml~100 mg/ml (Dlsffl© x-f * ^ffi&#?fiffltl£JQA.5. 

<7»-1* * ^S^ttMO^ftTTtgil LX 7 x i;^-ai6tt5. 
*5tr>Tte, X7x 7 3 BP B 1±fB©i£^M£fTofc»£fiU 
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> nm) *5«t u lak ffit^^i & ^mmmw?® m znrz u >/mm 
*fMit>y;i/«. 7,2 v-->ymm*WMt%\\t>v\zmmLtz®.®:7i 11-2 

(rlL-2 ; 2000 U/ml) *mMTZ>M\$. lkim^>^)V^mnt^1j\^tWi 
LAKS'l40Zi£te> 8l Cr ^ffiTy^i*, ( 3 H) -7 >J v>8&£0#&l;:=); Off 

e>. ^bjk&i^tw:, mm&&&tf%wii±<Dm&frt>, i] cr mar 
mt^ztmi-^L^. 5i cr MtU7^-fe-rtt, lak m^m^mn-cmm^ntc^ 

10 5l Cr$fct}7yfe-l'te, ^TWIi : 

(i) mmm\Z 5l Cr T^liUfc^DA^^-hU^A^^iPl-S^iilCckD^ 
f$M£4i?f&-f ; 

(ii) mmmmi&z, 7sZv-->vmn&%^\$mtLT<Dx\i-i\z& 
o$!i^urcx7x^^-m *7-tm^> ikKmm) tKj&z^z 

15 ; 

( i i i ) n otjwx 7 x 7 *? -mm \z d; o $ n 3 \zmm$ftk±.in * \z 
m&istiz 5i cr <»m*®mtz>z\t 

20 5, cr tkiti7v^\z&^Tmm?%mmMMT&%mtttmMmtLT<<t, n 

£L<teDaudi mM&Z>W$ Raj i *ffl)!&£®ffl-f 6., HWM^i&Stt, 
X3<t'TJg#Lfck<D£lE|JKU 51 Cr "C^f^ \,tz.'&~?< 7 □ *-7* V- h 

fcfeO&ttffiU fllAttMtPMI 1640 ^£©»at«tfc Jill it. Jft£<»«ft<i:£Mi& 
25 iDLfct><D£i£fflT5o 

mmm<D^m\t, mmLtzmmm io 6 «fcoc 100-150^01 £> 5, cr-7 

□ AM7-h'J<7A£»U <fc<ft#U£& 371^ 1~2 B#|HW > + o. /> \— hT 

PBSKJ;D 3 @Sfc#l/£&. 1 x 10 6 /ml Kfc* 
10%FBS^JPRPMI 1640 igitofcig^ L£ fc<7) £&fflT3o £S*Lfc&, % 
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mmzm^tc%mwi£tz\,zv >wtmmm (pbs) zm^Timi>, %&\z 10*0 
Vismyi&Lin <fbs> £tt\*ffvi']hin <fcs) £^tm*fi£*T«Mjg ixio 6 , 

/ml tfcSJ^KWSRU Tyt'flCffilti. 1SW«IB&W:, T-Oo^-f*- 
yi/-hO#^i;^C MW5X10 4 /ml £511, 50 w 1 -foft-ftT 
5 *. 

It&VxMZ* MjzMmm\Zfo 1N-HC1 £ 100 1 e>«flnU g^MffllC 

ioomi § $ e n^iio i ^ l ti^Mffl 

OW^yM*ftttia«K)Sfctt»H8T»S 2000 U/ml © rIL-2 «fc 03fel8cLfcX 
10 7i^^-tt 1X10 5 /ml~lX10 6 /ml ££*TT*i&*iK 100/* 1 **5H*lD 
1"*. ^£n*^ h&7U-h&*k#««fcJ;»3, 800 rpi 

5, cr mm7y±^ \z&vy zmtommm&mmt* &T©5t •. 

15 

£tt#ft (cpm) -&mm (cpm) 

LAKStt%= x 100 

(cpm) (cpm) 

& £ ^^ffl -t 5 ^ t tc «k o a«jrr s ^ <t #t * & . 

30 &S££tffctta*fc$nT«k^ ^i^i:ttii$tl5. 
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±m<D7,V U-^>^&K:£D in vitro \Z&ttZ> mtmft&Wmib bftfc 
W?^M&#:ffltetl£, 3600mg/BT7 BP*1, £f*fC&4bT in vitro T LAK 

x.±^(d LkKmmv>7°)i(Dmtmmo&ftTrLhimft%zmfeisrztz.?>, 

in vivoT<DLAKEH4iiMfflte in vitro iC^V^T^b^l/tlS^i, iE<D*Blil£ 
7jk-$-Z\£tft>fr-otZo 

10 t*ot, *%w<Dmm*mi£tz>fz#)<D<b<D-em<z^. *^B^^i»#^bM 
-r § c t ft < » *389j \zktz> m* ft ^m$> s ^ $ nx he t 

A#* 90 MSB, 10 SSg|5frbft3EI#t§imcM7j<£^lc^£i+fcm 

{3, is-i ?frmwz&mi>> i&m&£zfmm*mwiistz%m , g.ft\zmw.L, m& 
fczmmz^tz. w&wfimm%m\z%MLtz'&, rtfizmt<Dmmm*MJ&^< 
1 2 * y •> a a jfi & a< 2 4 a * % t t ft * «t o \ z l tz = c n ® * $ n & » i . o k g 

20 M?K 3. 5 L feJc^M-fe;^— t? 2. 0 g 40t:K{£^ft7^bin 

xx^m^msmtLtz. 

tflC^^-ffl»H*HT«9W'*«t^Ji»f^ffl* 200 #ffig£in*T, A#7.M 

W*!£«£bK 90t:^TJD^LTil^$:^^ii-ti6^i|5]^fCgc®tT. 90*0 
£ 30#fflML£. fcSn&*&iffl£^rfi£i«£ 60 *y vaflMTCJ:0«SfiLT 
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K#flffc:J;0 8Sf£ 25.3% (fifi/MS), p- J -ffilz^S* >A£R##rK: 

W1£H£ 19. 7* (M/M). &:ft^£OTch-f 5 Fo lon-Den is & _ 

m^u^iy-i^ 2.6% (as/a*) ^wfc. ?5-m&fom 

fcofc. Xyl: 15. 2; Ara: 8. 2; Man: 8. 4; Gul: 39. 4; Gal: 5. 4; GlcX: 12. 0; GLuUA: 
11. 3 0 

^&®&&ICW^®&&»M 1200 mg £«B 3 0, 1 51WHfefc-oTiliP 
£*f> $3x£nfc£ft£(D*M£^nU >£flP;t, Ficoll-Conary % (s. g. 

=1.077) *m^tz\km^bftmmz&vRwon.m**ftmh, x^-vzaftm 

$nfc*«»S:PBS (pH 7.4, Ca £«fctf Mg IC «t 0 2 EIi5fc&bfc©"5, 1 

XlOVml \ZtiZ£?\Z 10%FBS (#m^>MJfinif) £ £8**11 L&RPMI 

20 1640 (Gibco) ±ft©#&K: «t o^ntfciifflia*, *e>&i;«> 

gejfilt* («) &fflV>T37«CT 15#^MgLT3-hb£igMf;:&U 37^ 

10%FBS $j)D RPMI 1640 J&*tt*TJ&at L « 69 3»B AS f * 
(Daudi M) &»&#KKJ:DI3iKU 1 0 C = 0 100~150/zCi © 5, Cr- 
25 ^DA^hU^A (New England Nuclear) SrgstJOU 5KC0, i&fcSKlT 37TJ 

\z&^~c imm%mLtz, 5, cr K^ora^nfetg^m^PBs cto 3@#fe& 

1X10 6 /ml KfcSJ;-3l;: lO^FBSSsiJPRPMI 1640 JggjR+lCB&iBLfc. 
50m 1 (5xl0V5x;U) -fO#aU £ fcH. g*fi?Hti¥ (BUt^tHB) ttt 1N-HC1 
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£ 100// 1 foMb. @#ft?ftE$ (BtttfHB) \Z\t 10%FBS»RPMI 1640 M 
100 /il -fo#aU ^LTSSIWffMII&fcW: lOwg/ml 0»g©*58WOW 
^^r«*#ffltli«»Sfctt*rBatUT© 2000 li/ml rlL-2 (CctO^J^L-^ 

I7i^-tt C 1 00 ju 1 (1X10 4 /^x^) -f-D) ZWlLtzo -fU-bwb 
ftMmz&K) 800 rpm C^UT 5 ftM&fc9B t l£LTmi&&V x)V&mzmito1t&, 

^^U^yi/— hfr<b S0KEN-PET 2-96 KIT&£ x;KDi£ii±*it£M U r 
- v >^ 1/- -> a ^ >3? - \z& *) mm&ZMfe t fc. 



(cpm) (cpm) 

LAK x 100 

ft**J8t (cpm) -&$*M1® (cpm) 



SI : 

mm&n lak m& 



fe^tfA %J£ftB tttiftttC 



1 ffifflffi 13% 27% 14% 

(ftftffg : lOjug/ml) 21% 34% 15% 

3 mmwmmm 40% 43% 15% 

15 mm±mmmm 

invivo fc*ViTLAKffitt*<*t!fil/T^*ii*<«K$nfc(* K 3 
^nfc*H/T*5BW0jftai»*ftfflbfc invit.roT©7^U-:i>^-ete, 

20 *^0JOffltiltl^S^{*A fei^B (3ES^P^4bfe*^(It#^n^) 
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LAK tJEOffiWfc^-r LAK^tt©i§M3^fg*bftfc (8 K I 

LAKffitt©*t3£$)3l£, in vi t ro ©X £ U ?0JJT3 £ 5 d t 

in vivo fc£V>Tfc LAK Sft^ti&LT^&^c: £#i8S£njfc 1, 3 
£#BB). int»LT*58W©amftS:^fflLfc in vi tro T'©X Z U 
Tte. tt&#C©*fl£jliifre>81fcLfcy >/^**^K©fflffi«&fflViT5B»L 
Tt>. #891©fflai*l£fi£llPft4Lfc*£fc?#ett5 LAKgttOii^^^ 

io B«e>e>n^j&^fe (*u ^**2&#jjb). l^ot. £©»&*>, #9891© 

W*^M;fe#fflW»£il£Pi9^Lfcl&© in vivo T© LAK J£ttJt3&8l*£, in 
vitro T7>^ U-->^-T-5 ^^{3^0 WJ-TS^i:^T^?)^i^fiJBJLfc. 

ioT, *58W©LAKiSttiig4«lH*^#tiliPS#Lfc«^© in vitro T?CO 
LAKi£tt©JS3fi$&£, in vi tro (C&l^TT; £ U b =fc 0 iEfllH^ 

15 MTS^ttf"^^^^^. c:nCJ;0, #891© W PtrW&fomHi 
WZW.m&-$-LfzW<<D in vivo T© LAK JSteifBl3&g£:. SiLAKWM 
£itjg&4-f in vi tro TfBHEK:*!l»r-tS H £#T#, LAK JSftJflftSfr* 

©»i«FT#5S^fc»LT, LAK Sttif3a«m©$ll«fcft-££ffl3fcfT 5 £ 
£;&<T#3fc*tt"Cfc<, LAKS14iiaiam©»i^T$)a:^ttft#^bTtt, LAK 

20 Stt*t5fi«FR©^SS:^:S:-^S:l»±-r5^«l:*«T#S. 

*58W©^i£Ttt, &&#©jfiL$:^b**©'J >/«**S3irr5;:£fc 
<> LAKJSftii&ftR© in vivo fc$3tt5i&«3&&£ in vitro L)--># 
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1. UTOTM: 

(b) ffjfE u > \z #a (7) t, * u - - > !/ m%. % mu t lak > 

(c) MS^^1f>7 p ^<i:ifII5^^1f>y;Kl-O^T, LAKiStt£i!9lj£bT<€-tt 

in vitro-C©LAKSttil3l^ffl*ft^TSC:<i: ; 

«ttfr»caUfcLAKSttiig4t^ffl*^rl-*«JK* invitroTft£T5# 

10 &. 

3. »3fc£lfcS2«0 in vitro l:i3tt§X^ , J-->^Sliffflt5ut 
tCckO, in vivo fcfcHT LAK «14£if33iL#3^<!:e>^£7 > £ U-->^U# 
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Insert Prior U.S. 
Application(s): 
(if any) 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months for Designs) Prior to 
the Filing Date of This Application: 



Country 



Application Number 



Date of Filing (Month/ Day/ Year) 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States and/or PCT application^), including for 
continuation-in-part application(s) listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States and/ or PCT application in the manner provided by the first paragraph of Title 35, United States 
Code, §112, 1 acknowledge the duty to disclose information which is material to the patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application. 



(Application Number) 



(Filing Date) 



(Status - patented, pending, abandoned) 



(Rev. 05/2004) 



PLEASE NOTE: 
YOU MUST 
COMPLETE 
THE 

FOLLOWING: 

4 



Full Name of First 
or Sole Inventor: 

Insert Name of 

Inventor — > 

Insert Date This, 
Document is Signed 



Insert Residence 
Insert Citizenship 



Insert Post Office 
Address 



Full Name of Second 
Inventor, if any; 



Full Name of Third 
Inventor, if any: 

see above 



Full Name of Fourth 
Inventor, if any: 



Full Name of Fifth 
Inventor, if any. 

see above 



Full Name of Sixth 
Inventor, if any: 



• jj^^Utorney Docket No. 0230-0160P 
e practitioners at CUSTOMER NO. 02292 as^^attorneys or agents to prosecute 
an international application based on this application and to transact all business 
in the United btates Patent and Trademark Office connected therewith and in connection with the 
resulting patent based on instructions received from the entity who first sent the application papers to the 
practitioners, unless the inventor(s) or assignee provides said practitioners with a written notice to the 
contrary: 



isi^at 



Send Correspondence to: 

CUSTOMER NO. 02292 (BIRCH, STEWART, KOLASCH & BIRCH, LLP) 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize trie validity of the application or any patent issued thereon. 



GIVEN NAME / FAMILY NAME 
Kenji ASANO 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 
Osaka, Japan 


CITIZENSHIP 
Japan 


MAIUNG ADDRESS (Complete Street Address including City, State & Country) 

c/o Kobayashi Pharmaceutical Co., Ltd., of 3-13-35, Mitsuya Minami, Yodogawa-ku, Osaka-shi, Osaka 532-0035 Japan 


GIVEN NAME/FAMILY NAME 
Yukiko MATSUDA 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 
Osaka, Japan 


CITIZENSHIP 
Japan 


MAIUNG ADDRESS (Complete Street Address including City, State & Country) 

c/o Kobayashi Pharmaceutical Co., Ltd., of 3-13-35, Mitsuya Minami, Yodogawa-ku, Osaka-shi, Osaka 532-0035 Japan 


GIVEN NAME/FAMILY NAME 
Yutaka TAJIMA 


INVENTOR'S SIGNATURE 

X 


DATE* 

K 


Residence (City, State & Country) 
Saga, Japan 


CITIZENSHIP 
Japan 


MAILING ADDRESS (Complete Street Address including City, State & Country) 
10-511, Yaemizo 3-chome, Saga-shi, Saga 849-0935 Japan 


GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


MAIUNG ADDRESS (Complete Street Address including City, State & Country) 


GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


MAIUNG ADDRESS (Complete Street Address including City, State & Country) 


GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


MAIUNG ADDRESS (Complete Street Address including City, State & Country) 
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